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(54) SAFETY DEVICE FOR ELECTRONIC EQUIPMENT APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a safety H'" 
device for rendering an electronic equipment 
apparatus, having a plurality of doors in a non- 
conductive state by opening/closing the respective 
doors in space-saving at a low cost, without 
restricting operability in the apparatus. 
SOLUTION: One switch 54, connected to a circuit of 
the electronic equipment apparatus, is provided by 
engaging one end of a lever 106 which acts at an 
on/off sensing piece in a circuit with a switching body 
The switch 54 is mounted at a slidably moving base 
50, and a protrusion piece 112 provided at one door 
is contacted with the base 50, interlocking with the 
opening/closing of the door to make the switch 54 
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move to a position of action for a separate protrusion piece 1 14 of the door. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dazoag'es caused by tbe use o£ lihls translatilon. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the electronic equipment equipment which has the 1st and 2nd doors which can be 
opened and closed outside Said 1st and 2nd doors of each other can be opened and closed with 
regards to the switching condition of the door of another side that there is nothing. When at least one 
side of said 1st and 2nd doors is opened, the energization to an intemal electronic member is turned 
off. The safety device with which the energization to an intemal electronic member is turned on only 
when said botii 1st and 2nd doors are closed is formed. Said safety device is a safety device of the 
electronic equipment equipment which consists of one switch formed in said body of electronic 
equipment equipment movable, and is characterized by said switch being formed by closing motion 
of one door free [ migration ]. 

[Claim 2] Said switch formed in said safety device is the safety device of claim 1 whose free one end 
of said lever member is the switch energized in the direction which separates from a switch as 
switched off while having the lever member which is stopped by the switch body rockable and 
extended and turning a switch on and off by motion of said lever member. 

[Claim 3] Said switch is fixed to the movable carriage attached in the one direction free [ a slide ] to 
said body of electronic equipment eqxiipment. According to closing motion, disjimction is carried out 
to said movable carriage, and the part which carries out slide migration is prepared in it at said 1st 
door. Said a part of 2nd door The safety device of the electronic equipment equipment of claim 1 
characterized by being located so that disjunction may be carried out to said some of switches which 
carry out slide migration by closing motion of said 1st door and it may be made turned on and off in 
the condition of having been closed. 

[Claim 4] For the installation direction, said switch is [ the field where it has the lever member of 
said switch ] the safety device of the electronic equipment equipment of claim 1 with which it is 
located in said 1st door and the opposite side of the direction where it counters, and is characterized 
by being the direction in which the stop section of said lever member becomes close to the 2nd door 
to said movable carriage. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the safety device of the electronic equipment 
equipment which has two or more closing motion doors including image formation equipments, such 
as a copying machine, and a printer, facsimile. 
[0002] 

[Description of the Prior Art] When a door is able to open the safety device formed in the closing 
motion door of electronic equipment equipment, it is for protecting an operator from accident, such 
as electrification, by the actuation being interlocked with and turning OFF energization to intemal 
electronic equipment. With image formation equipment, in order to remove the form which is in the 
middle of supply of a toner or conveyance, and carried out the paper jam, it has two or more doors in 
many cases. Since energization must be turned off if any one of the doors which have more than one 
with these equipments can open, it is common that the safety device is formed in each door. 
[0003] Moreover, as an option, the safety device of closing motion detection is formed in one door, 
and the method which establishes the device mutually restricted about closing motion of the door 
and closing motion of other doors is also carried out. With the equipment using the method, the 
interference member which is interlocked with the switching action of a door, moves and interferes 
in closing motion of other doors is prepared so that other doors cannot open unless it opens the door 
in which the safety device was formed, and the door in which the safety device was formed when 
other doors were not closed cannot close. 
[0004] 

[Problem(s) to be Solved by the Invention] Although a general approach forms a safety device in 
each door, there is a demerit which cost raises. Moreover, the tooth space in which the safety device 
which includes a switch etc. to each door in small electronic equipment equipment is formed is 
secured, or it is generated also when it is difficult to carry out wiring to a safety device. On the other 
hand, since another door cannot open the approach which forms the safety device which detects 
closing motion only at one door, and the switching condition of the door regulates in relation to 
closing motion and the device target of other doors unless it opens the door in which the safety 
device was surely formed, its actuation is troublesome. Moreover, a user imfamiliar to actuation 
performs impossible actuation, without knowing the closing motion approach of a door, or is 
mistaken in the sequence opened and closed carelessly, and has the danger of damaging a door. This 
invention solves these troubles and it aims at offering the safety device corresponding to the closing 
motion of two or more doors with sufficient operabiUty by low cost. 
[0005] 

[Means for Solving the Problem] The safety device already kicked by electronic equipment 
equipment according to claim 1 corresponds to the 1st and 2nd 2 doors which can be opened and 
closed independently, and when one of doors opens, the energization to intemal electronic 
equipment is tumed off. One switch is formed in the body of electronic equipment equipment 
movable, and it is characterized by the location of the switch being changed by closing motion of the 
1 st door. It becomes possible to turn on and off the energization to intemal electronic equipment 
only by using one switch by adopting such a configuration corresponding to two doors, the 1st and 
the 2nd, opening and closing independently, and a cheap space-saving safety device is realized. 
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[0006] While the switch used for a safety device according to claim 2 has the lever member to which 
an end is stopped by the switch body rockable and extended and a switch is turned on and off by 
motion of said lever member, the other end side of said lever member is characterized by being the 
switch energized in the direction which separates from a switch so that it may always switch off. 
Since a part of one door can act on the lever of a switch physically and it can make it tumed on and 
off by this, the safety device which operates certainly to closing motion of a door that it is hard to be 
influenced of external is realized. 

[0007] A safety device according to claim 3 is held on the movable carriage in which one switch is 
attached after having been energized by the one direction with the elastic means movable to the body 
of electronic equipment equipment, and with closed actuation, the 1st door contacts said movable 
carriage, and the part resists said energization force and carries out slide migration of it. 
Furthermore, in the condition of having closed, the 2nd door is located so that disjxmction may be 
carried out to some switches in which the part carries out slide migration by the movable carriage 
and one by closing motion of said 1st door and it may be made tumed on and off. Since a movable 
carriage can be fabricated in the optimal configuration using a resin member etc., the body 
configuration of electronic equipment equipment and the design according to the configuration of a 
door can be performed, and it also becomes easy to use the switch of the configuration of an existing 
product. Therefore, it is cheap and the large safety device of an application is realized. 
[0008] The safety device according to claim 4 is characterized by being attached in said migration 
frame as the stop section of said lever member is in the downstream of the slide direction. Thereby, 
disjunction of the switch which carries out sUde migration by closing motion of the 1st door is 
smoothly carried out to the 2nd door in the condition of having closed, and the good safety device of 
operability is realized. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of the operation in a reproducing unit is 
explained with reference to a drawing about this invention. In addition, the gestalt and example of 
the following operations are an example which materialized this invention, and are not the thing of 
the character which limits the technical range of this invention. 

[0010] Drawing 1 and 2 are the extemal views which looked at the reproducing unit equipped with 
the safety device concerning 1 operation gestalt of this invention from the front and the method of 
left-hand side. A reproducing imit 1 is equipment formed into small lightweight for general users 
with comparatively little amoimt of the copy used. Drawing 3 is the mimetic diagram showing 
drawing 1 and the main configuration members of a reproducing unit shown in 2. In drawing 3 , on 
the base frame 24 fabricated with the resin ingredient, the imaging frame 26 similarly generated with 
the resin ingredient is fixed, and the case of a rq>roducing unit 1 is constituted. Furthermore the 
image reader 4 is attached in the upper part of the imaging frame 26, and the right end side is 
connected with the base frame 24 by the back up plate 28, and is supported. On the contact glass of 
the image reader 4, the manuscript transport device 2 which serves as covering of the manuscript 
installed on contact glass with the fimction to carry out automatic conveyance of the manuscript is 
installed. The form receipt tray 6 which carries out the laminating receipt of the transfer paper by 
which image formation is carried out is inserted in the base frame 24. Moreover, the imaging frame 
26 is equipped with the image formation unit 8 containing the photo conductor drum 20, cleaning 
equipment 23, or developer 22 grade, the write-in optical unit 16, and the anchorage device 10 grade. 
Moreover, the perpendicular conveyance unit 42 in which the conveyance means and guide side for 
convejdng a transfer paper towards the imprint roller 18 by which opposite arrangement is carried 
out, or its opposite section to the photo conductor drum 20, and guiding an anchorage device 10 were 
established is attached in the left part of the imaging frame 26 rotatable by the downward supporting 
point 100. The drive motor, the electric base, etc. are contained by the posterior part of plot frame 26 
grade. Moreover, the anterior part of the imaging frame 26 is equipped with a toner cartridge 34 or 
the toner recovery tank 36 as shown in drawing 1 . 

[001 1] Furthermore, basic actuation of a reproducing unit 1 is explained using drawing 3 . the image 
information which scanned the manuscript and was read in the image read station 4 ~ a signal — are- 
izing, and it writes in and is sent to the optical unit 16, and on the photoconductor drum 20 charged 
with the electrification means 21, the image based on the signal is exposed and an electrostatic latent 
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image is formed. Toner imaging of the electrostatic latent image is carried out with a developer 22, 
On the other hand, according to it, one sheet is sent out at a time from the imprint tray 6, and a 
transfer paper turns the method of left-hand side of a reproducing unit 1 up by the perpendicular 
conveyance unit 42, and is conveyed in it. The here aforementioned toner image is imprinted on a 
transfer paper in the part (imprint field) which the imprint roller 24 and the photo conductor drum 20 
contact. A transfer paper is conveyed further, passes a heat roller pair in the fixing section 10, and 
melting fixing of the toner image on a transfer paper is carried out at a transfer paper, and it is 
discharged by discharge tray top 14. 

[0012] The toner supply drive 38 which shows the toner consimied by carrying out toner imaging of 
the latent-image image with a developer 22 to drawing 1 according to toner concentration detection 
operates at any time, and the toner in a toner cartridge 34 is suppUed to a developer 22. Moreover, 
the toner which remained on the front face of the photo conductor drum 20, without a transfer paper 
imprinting is recovered by cleaning equipment 23, and is discharged by the toner recovery tank 36. It 
is equipped with this toner cartridge 34 and the toner recovery tank 36 removable to the reproducing 
unit 1 , and they are exchanged for a new thing by at any time according to use. 
[0013] As shown in drawing 1 and 2, the front door 30 ( dravying 1 ) and the conveyance door 32 
( drawing 2 ) are formed in the sheathing side of a reproducing imit 1 independently possible 
[ closing motion ], respectively. A front door 30 is formed over fiiU in the front pars intermedia of a 
reproducing unit 1 for exchange of the image formation unit 8, a toner cartridge 34, and the toner 
recovery tank 36 etc., and the supporting point opens and closes near a lower limit. If a toner 
cartridge 34 is inserted in the direction of an arrow head X according to the rib 126 of a body from 
the front and reaches a hit of an existing orientation, it will be made to slide in the direction of an 
arrow head Y for a while, and will be set to it. At this time, the projection 122 projected on the side 
face of a toner cartridge 34 engages with the toner supply drive 38 prepared in the body of a 
reproducing unit 1. Moreover, the lid of the opening 1 18 of a toner cartridge 34 engages and opens to 
the projection 124 of the image formation section 8, and is located above the opening 1 16 of a 
developer 22 at coincidence. The toner recovery tank 36 is set to the bottom of the toner recovery 
way 120 which engaged the low section with the locating lug 128 of a reproducing imit 1 , and was 
projected from the cleaning equipment 23 of the image formation section 8 from the front after 
equipping with a toner cartridge 34. In addition, if the clearance in the condition of the toner 
recovery tank 36 and a toner cartridge 34 of having been set is very small and the toner recovery 
tank 36 is not removed, it has the structure where a toner cartridge 34 cannot be removed. 
[0014] As shown in drawing 2 , a reproducing unit 1 is seen from a front face, and the conveyance 
door 32 is formed in the left lateral. The conveyance door 32 is formed over most left laterals of a 
reproducing imit 1, and as shown in dravsdng 3 , it is the perpendicular conveyance unit 40 which 
forms one side of tiie form conveyance way over the image formation section and the fixing section 
from the feed section, and the guide member, the conveyance roller, the imprint roller, etc. are 
attached by the inside side. When a transfer paper carries out the jam of the conveyance door 32 on a 
conveyance way, the supporting point opens and closes near a lower limit for form removal. 
[0015] Here, since it is assxmied also when part of rotation driving members and electronic 
equipment inside equipment will be exposed and a hand will touch, if a front door 30 and the 
conveyance door 32 will be in an open condition, an insurance means to turn on and off the 
energization circuit which is interlocked with closing motion of each door and supplies power to a 
drive motor, electronic parts, etc. is estabUshed. The insurance means is the safety device 42 formed 
in the space of the comer section of the side attachment wall at the left end of the inside which 
opened the front door 30 as shown in drawing 1 , and the field in which toner recovery tank 36 grade 
is installed. 

[0016] The external surface of a safety device 42 is covered with the safety device covering 56 with 
the 3rd page which intersects perpendicularly as shown in drawing 1 . The slot 1 10 is formed in the 
front face of the safety device covering 56, and the protruding piece 1 12 is formed in the location 
corresponding to a slot 1 10 at the front door 30. And if a front door 30 is closed, a protruding piece 
1 12 is inserted in a slot 110, and has the structure of acting on the internal safety device 42 and 
turning on and off. Moreover, the safety device 42 is adjoined and formed in the left lateral side of a 
reproducing unit 1, gets down, and as shown in drawing 2 , opening 1 16 is formed and it is in the left 
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lateral of a reproducing unit 1. Moreover, the protruding piece 1 14 is formed in the location 
corresponding to the opening 1 16 at the conveyance door 32. And if the conveyance door 32 is 
closed, a protruding piece 1 14 is inserted in opening 114, and has the structure of acting on the 
internal safety device 42 and turning on and off Only when opening either the front door 30 or the 
conveyance door 32, and the energization to electronic parts, such as a drive motor and a power- 
source base, is turned off and both doors are closed by this, it will be in the condition which can be 
energized. 

[0017] The configuration of a safety device 42 is explained to a detail in drawing 4 . Drawing 4 (a) is 
drawing in which having seen from the top face of a reproducing unit 1, and having shown the 
configuration of a safety device 42. Similarly drawing 4 (b) is drawing seen from the left lateral of a 
reproducing imit 1. Moreover, drawing 4 (c) is drawing seen from the front of a reproducing imit 1. 
The movable carriage 50 is arranged at the safety device 42, and the switch 54 is attached in tiie top 
face with the screw etc. fitting insertion is carried out to the slot which the projection 104 by which 
installation shaping was carried out in the depth direction at the projection 102 by which installation 
shaping was carried out, and the bottom wall of the near forms in the depth direction at the left wall 
of the imaging frame 26, and the movement toward right and left, the upper part, and rotation 
regulates a movable carriage 50 — having — a slot — meeting — order — a slide — it is equipped 
movable. Moreover, a hole is formed in the posterior part side of the slide migration direction of a 
movable carriage 50, it has become a cavity, and the spring 52 is inserted in the cavity. A spring 52 
energizes a movable carriage 50 ahead in contact with the front wall of the imaging frame 26. 
[0018] An end engages with a body at a switch 54, it is rotatable and the piece 108 of detection 
which is being energized according to elastic force and is carrying out the constant-rate protrusion 
from the body near the free end of the lever 106 which maintains a fixed include angle, and a lever 
106 is formed in the condition that free one end is energized in the direction which separates from a 
body according to elastic force, and there is no external force. The installation to the movable 
carriage 50 of a switch 54 has sense which the engagement section of a lever 106 pushes in, is in the 
direction opposite side, and is installed in the migration direction. Moreover, wiring of the circuit 
energized on the electronic equipment in a reproducing unit 1 is connected with a switch 54 by 
insertion of a connector, and if a circuit is turned on and it projects more than fixed where the piece 
108 of detection is pushed in, it has structure which a circuit turns off. 
[0019] The safety device covering 56 which consisted of the 3rd page which intersects 
perpendicularly mutually engages with a body, and the safety device 42 including a movable 
carriage 50 and a switch 54 is attached and covered. Then, a movable carriage 50 is ahead energized 
with a spring 52, and the migration location is regulated in contact with the inside of the safety 
device covering 56. Moreover, the slit-like slot 1 10 is formed in the part of the contacting field by 
the width of face which is extent into which people's finger does not enter. The tabular protruding 
piece 1 12 with thickness thinner than the width of face of a slot 1 10 is formed in the location which 
counters a front door 30 at the aforementioned slot 110. When closing a front door 32, invading into 
a slot 110 and contacting the front section of a movable carriage 50, a protruding piece 112 resists 
energization of a spring 52, and is moved back. In the location in the condition that the front door 30 
was closed and the movable carriage 50 was pushed back, opening 1 16 is formed in the side- 
attachment-wall section of the imaging frame 26 by the width efface which is extent with which a 
finger does not go into the location which crosses and counters in the die-length direction of the 
lever 106 of a switch 54. Moreover, the protmding piece 114 with thickness thinner than aperture 
width is formed in the location corresponding to said opening 1 16 at the conveyance door 32. The 
ramp is formed in one side of the point of a protruding piece 114. When the conveyance door 32 is 
closed, a protruding piece 1 14 invades into tihe opening 116 of the imaging frame 26, pushes in the 
piece 108 of detection in contact with the lever 106 of a switch 34, and changes it into an 
energization condition. 

[0020] Next, actuation of the safety device 42 concerning this invention is explained. When both the 
front door 30 and the conveyance door 32 are closed, a movable carriage 50 is stuffed into the 
protruding piece 1 12 of a front door 30, and is in the location of drawing 4 (a), the protruding piece 
1 14 of the conveyance door 32 pushes in piece of detection 108 in contact with the lever 106 of a 
switch 54, and the rq)roducing vmit 1 is in the energization condition. Here, if the conveyance door 
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32 is opened as shown in drawing 5 , a protruding piece 114 separates from the lever 106 of a switch 
54, a switch 54 is turned off and a reproducing unit 1 will be in the condition of not energizing. Next, 
where the conveyance door 32 is closed, in opening a front door 30, in order that a protruding piece 
1 12 may move according to rotation of a front door 30, a movable carriage 50 is pushed on a spring 
52, and moves ahead with a switch 54. If it moves more than fixed, since the lever 106 of a switch 54 
will separate from the opposite location of the protruding piece 1 14 of the conveyance door 32 and 
will return to a free condition, it will be in the condition of not energizing. If a front doer 32 is closed 
ftirther again, a movable carriage 50 and a switch move back with a protruding piece 112, and a lever 
106 is smoothly pushed in contact with the ramp at the tip of conveyance door 32 protruding piece 
114, and will be in an energization condition again. Thereby, a reproducing imit 1 is in the middle of 
actuation, and since it will be in the condition of not energizing, automatically when working 
opening a front door 30 or the conveyance door 32, the insurance of an activity is secured. Moreover, 
since the safety device is covered with covering so that a finger etc. cannot be touched with 
covering, there are also few dangers of incorrect-operating. 

[0021] As mentioned above, although the example about the case of two doors prepared in the front 
face and the side face was explained, neither the location and nvunber of doors, nor a breaker style is 
limited to an example. It is possible to deal with the equipment of various configurations by 
changing suitably the configuration of the protruding piece of a door which acts on the die length of 
the configuration of a movable carriage or the lever of a switch, a configuration and a movable 
carriage, or the lever of a switch according to each electronic equipment. 
[0022] 

[Effect of the Invention] As explained above, since it makes it face to turn energization on and off 
corresponding to the switching action of two or more doors prepared in the sheathing section, it is 
not necessary to form the safety device according to individual in each door and one safety device is 
shared, while the safety device of the electronic equipment of this invention can plan cost reduction, 
occupancy tooth spaces decrease in number and the miniaturization of equipment is possible for it. 
[0023] Furthermore, each door is the outstanding configuration of reducing the danger of an 
operation mistake and preventing breakage of the machine by it etc. while the degree of freedom of 
handling does the activity of increase and an operator easy, since it can open and close 
independently. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejije 9/26/2005 



JP,2001-345566,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPX are no-t responsible £or any 
damages caused by 'the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2 **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The external view of the reproducing unit equipped with the safety device concerning 
this invention. 

[Drawing 2] The extemal view of the reproducing xmit equipped with the safety device concerning 
this invention. 

[Drawing 3] The sectional view showing the main configurations of the reproducing xmit equipped 

with the safety device concerning this invention. 

[Drawing 4] The drawing explaining the configuration and actuation of the safety device of this 
invention. 

[Drawing 5] The drawing in which the condition of a safety device when a firont door opens in the 

safety device of this invention is shown. 

[Description of Notations] 

30 Front Door 

32 Conveyance Door 

42 Safety Device 

50 Movable Carriage 

52 Spring 

54 Switch 

56 Safety Device Covering 
106 Lever 

108 Piece of Detection 

112 Protruding Piece (Front Door) 

114 Protruding Piece (Perpendicular Conveyance Door) 

[Translation done.] 
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DRAWINGS 




[Drawing 2] 
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[Drawing 5] 
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[Drawing 4] 
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PROBLEM TO BE SOLVED: To realize a 
safety device for rendering an electronic 
equipment apparatus, having a plurality of 
doors in a non-conductive state by 
opening/closing the respective doors in space- 
saving at a low cost, without restricting 
operability in the apparatus. SOLUTION: One 
switch 54, connected to a circuit of the 
electronic equipment apparatus, is provided by 
engaging one end of a lever 106 which acts at 
an on/off sensing piece in a circuit with a 
switching body. The switch 54 is mounted at a 
slidably moving base 50, and a protrusion 
piece 112 provided at one door is contacted 
with the base 50. interlocking with the 
opening/closing of the door to make the switch 
54 move to a position of action for a separate 
protrusion piece 1 14 of the door. 
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